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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 28-32 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 28, "said computer readable instructions" (line 3) has no antecedent 
basis since Applicant has not defined any means of "computer-readable instructions." 

The remaning claims are rejected since they are dependent upon the rejected 
claims. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 10-11, 19-20, 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over SLOAN et al. (PRT for Realtime Rendering in Dynamic, Low 
frquency lighting Environments) in view of Baum et al. 

As per claim 1 , Sloan teaches the claimed "method for enhancing a Precomputed 
Radiance Transfer (PRT) mesh comprising a tessellation of triangles, said triangles 
comprising vertices and edges" (Sloan, page 531, column 1, section 5: Precomputing 
Radiance Self-Transfer). It is noted that Sloan teaches "subdivision of triangles" in this 
section but does not teach "dividing at least one triangle in the mesh, but not all 
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triangles in the mesh, into at least two or more triangles apiece." Baum teaches the 
subdivision of triangles is only applied to certain triangles satisfied some conditions, but 
not all triangles in the mesh (Baum, page 56, subdivision; under the balancing 
conditions, only a selected elements are subdivided). It would have been obvious in 
view of Baum to configure Sloan's subdivision as claimed because the subdivision of 
the triangles is only applied to a triangle which is not satisfied the mesh condition, to 
reduce the processing time in compare with the case of subdivision all the triangles. 

Claim 2 adds into claim 1 "said dividing at least one triangle comprises dividing at 
least one edge and creating at least one new vertex and at least one new edge running 
from said vertex for said triangle" which Baum teaches in figure 9. 

As per claim 10, Sloan teaches the claimed "system for enhancing a 
Precomputed Radiance Transfer (PRT) mesh comprising a tessellation of triangles, said 
triangles comprising vertices and edges" (Sloan, page 531, column 1, section 5: 
Precomputing Radiance Self-Transfer). It is noted that Sloan teaches "subdivision of 
triangles" in this section but does not teach "a subsystem for dividing at least one 
triangle in the mesh, but not all triangles in the mesh, into at least two or more triangles 
apiece." Baum teaches the subdivision of triangles is only applied to certain triangles 
satisfied some conditions, but not all triangles in the mesh (Baum, page 56, subdivision; 
under the balancing conditions, only a selected elements are subdivided). It would have 
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been obvious in view of Baum to configure Sloan's subdivision as claimed because the 
subdivision of the triangles is only applied to a triangle which is not satisfied the mesh 
condition, to reduce the processing time in compare with the case of subdivision all the 
triangles. 

Claim 1 1 adds into claim 10 "said subsystem for dividing at least one triangle in 
the mesh comprises a subsystem for dividing at least one edge and creating at least 
one new vertex and at least one new edge running from said vertex" which Baum 
teaches in figure 9. 

As per claim 19, Sloan teaches the claimed "computer-readable medium 
comprising computer-readable instructions for enhancing a Precomputed Radiance 
Transfer (PRT) mesh comprising a tessellation of triangles, said triangles comprising 
vertices and edges" (Sloan, page 531, column 1, section 5: Precomputing Radiance 
Self-Transfer). It is noted that Sloan teaches "subdivision of triangles" in this section but 
does not teach "instructions for dividing at least one triangle in the mesh, but not all 
triangles in the mesh, into at least two or more triangles apiece." Baum teaches the 
subdivision of triangles is only applied to certain triangles satisfied some conditions, but 
not all triangles in the mesh (Baum, page 56, subdivision; under the balancing 
conditions, only a selected elements are subdivided). It would have been obvious in 
view of Baum to configure Sloan's subdivision as claimed because the subdivision of 
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the triangles is only applied to a triangle which is not satisfied the mesh condition, to 
reduce the processing time in compare with the case of subdivision all the triangles. 

Claim 20 adds into claim 21 "said instructions for dividing at least one triangle in 
the mesh comprise instructions for dividing at least one edge and creating at least one 
new vertex and at least one new edge running from said vertex for a triangle" which 
Baum teaches in figure 9. 



As per claim 28, Sloan teaches the claimed "hardware control device comprising 
means for enhancing a Precomputed Radiance Transfer (PRT) mesh comprising a 
tessellation of triangles, said triangles comprising vertices and edges" (Sloan, page 531, 
column 1 , section 5: Precomputing Radiance Self-Transfer). It is noted that Sloan 
teaches "subdivision of triangles" in this section but does not teach "said computer- 
readable instructions comprising instructions for dividing at least one triangle in the 
mesh, but not all triangles in the mesh, into at least two or more triangles apiece by 
dividing at least one edge and creating at least one new vertex and at least one new 
edge running from said vertex." Baum teaches the subdivision of triangles is only 
applied to certain triangles satisfied some conditions, but not all triangles in the mesh 
(Baum, page 56, subdivision; under the balancing conditions, only a selected elements 
are subdivided). It would have been obvious in view of Baum to configure Sloan's 
subdivision as claimed because the subdivision of the triangles is only applied to a 
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triangle which is not satisfied the mesh condition, to reduce the processing time in 
compare with the case of subdivision all the triangles. 

Claims 3-9, 13-18, 21-27, and 29-32 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The allowable features in claim 3 and its dependent claims 4-7 are "sampling a 
PRT vector at each vertex and each midpoint of each edge, and computing an error at 
each midpoint at each edge based on the PRT vector for each said midpoint and the 
PRT vectors for each vertex corresponding to each said edge; and for each edge 
having an error at its midpoint that is greater than a predetermined error tolerance value 
(a "marked edge"), dividing the triangle for that edge into at least two new triangles as 
follows: dividing the marked edge into two new edges with a new vertex at the midpoint 
for said edge (each a "divided edge"); and creating a new edge between said new 
vertex and a vertex not on said edge, such that said edge is common to said two new 
triangles (each a "common edge")." 

The allowable features in claim 8 and its dependent claim 9 are "sampling a PRT vector 
at each vertex and each midpoint of each edge, and computing an error at each 
midpoint at each edge based on the PRT vector for each said midpoint and the PRT 
vectors for each vertex corresponding to each said edge; and for each triangle 
comprising at least one edge having an error at its midpoint that is greater than a 
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predetermined error tolerance value (a "marked edge"), dividing said triangle into four 
new triangles as follows: dividing each edge of said triangle into two new edges with a 
new vertex at the midpoint for said such edge (each a "divided edge"); and creating new 
edges between each pair of new vertices (each a "common edge")." 



The allowable features in claim 12 and its dependent claims 13-16 are "a subsystem for 
sampling a PRT vector at each vertex and each midpoint of each edge; a subsystem for 
computing an error at each midpoint at each edge based on the PRT vector for each 
said midpoint and the PRT vectors for each vertex corresponding to each said edge; 
and a subsystem for dividing a marked edge, that is, an edge having an error at its 
midpoint that is greater than a predetermined error tolerance value, into two new edges 
with a new vertex at the midpoint for said edge (each a "divided edge"); and a 
subsystem for creating a new edge between said new vertex and a vertex not on said 
edge, such that said edge is common to said two new triangles (each a "common 
edge"). 

The allowable features in claim 17 and its dependent claim 18 is "; a subsystem for 
computing an error at each midpoint at each edge based on the PRT vector for each 
said midpoint and the PRT vectors for each vertex corresponding to each said edge; 
and a subsystem for dividing each triangle comprising at least one edge having an error 
at its midpoint that is greater than a predetermined error tolerance value into four new 
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triangles as follows: dividing each edge into two new edges with a new vertex at the 
midpoint for said such edge (each a "divided edge"); and creating new edges between 
each pairs of new vertices (each a "common edge")." 

The allowable features in claim 21 and its dependent claims 22-25 are "instructions for: 
sampling a PRT vector at each vertex and each midpoint of each edge, and computing 
an error at each midpoint at each edge based on the PRT vector for each said midpoint 
and the PRT vectors for each vertex corresponding to each said edge; and for each 
edge having an error at its midpoint that is greater than a predetermined error tolerance 
value (a "marked edge"), dividing the triangle for that edge into at least two new 
triangles as follows: dividing the marked edge into two new edges with a new vertex at 
the midpoint for said edge (each a "divided edge"); and creating a new edge between 
said new vertex and a vertex not on said edge, such that said edge is common to said 
two new triangles (each a "common edge"). " 

The allowable features in claim 26 and its dependent claim 27 are "instructions for: 
sampling a PRT vector at each vertex and each midpoint of each edge, and computing 
an error at each midpoint at each edge based on the PRT vector for each said midpoint 
and the PRT vectors for each vertex corresponding to each said edge; and for each 
triangle comprising at least one edge having an error at its midpoint that is greater than 
a predetermined error tolerance value (a "marked edge"), dividing said triangle into four 
new triangles as follows: dividing each edge of said triangle into two new edges with a 
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new vertex at the midpoint for said such edge (each a "divided edge"); and creating new 
edges between each pair of new vertices (each a "common edge"). " 

The allowable features in claim 29 and its dependent claim 30 are "sampling a PRT 
vector at each vertex and each midpoint of each edge, and computing an error at each 
midpoint at each edge based on the PRT vector for each said midpoint and the PRT 
vectors for each vertex corresponding to each said edge; and for each edge having an 
error at its midpoint that is greater than a predetermined error tolerance value (a 
"marked edge"), dividing the triangle for that edge into at least two new triangles as 
follows: dividing the marked edge into two new edges with a new vertex at the midpoint 
for said edge (each a "divided edge"); and creating a new edge between said new 
vertex and a vertex not on said edge, such that said edge is common to said two new 
triangles (each a "common edge")." 

The allowable features in claim 31 and its dependent claim 32 are "sampling a PRT 
vector at each vertex and each midpoint of each edge, and computing an error at each 
midpoint at each edge based on the PRT vector for each said midpoint and the PRT 
vectors for each vertex corresponding to each said edge; and for each triangle 
comprising at least one edge having an error at its midpoint that is greater than a 
predetermined error tolerance value (a "marked edge"), dividing said triangle into four 
new triangles as follows: dividing each edge of said triangle into two new edges with a 
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new vertex at the midpoint for said such edge (each a "divided edge"); and creating new 
edges between each pair of new vertices (each a "common edge"). " 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phu K. Nguyen whose telephone number is (571) 272 
7645. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Razavi can be reached on (571) 272 7664. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Phu K. Nguyen 
June 21, 2007 
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